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Description 

Background  of  the  Invention 

5  This  invention  relates  to  a  method  of  producing  3-dibutylamino-6-methyl-7-anilinofluoran  having  a 
melting  point  in  the  range  of  179-1  86  °C. 

The  contact  of  a  colorless  or  only  slightly  colored  proton  donating  leuco  compound  or  a  color  former 
with  an  electron  accepting  acidic  compound  or  a  color  developer  under  physical  force  or  heat  produces  a 
colored  substance.  This  is  a  well  known  phenomenon  and  is  widely  used  in  pressure  or  heat  sensitive 

io  recording. 
3-Dibutylamino-6-methyl-7-anilinofluoran  is  one  of  the  color  formers  in  wide  use.  It  is  known  that  the 

fluoran  compound  has  three  crystal  modifications:  high  melting  point  compound  which  is  characterized  by 
peaks  at  diffraction  angle  (20)  of  6.9°,  11.0°,  18.5°  and  18.9°  in  X-ray  diffractiometry  using  Cu-K  a  ray 
and  having  a  melting  point  in  the  range  of  179-1  86  °C;  a  low  melting  point  compound  which  has  a  melting 

75  point  in  the  range  of  146-1  55  °C;  and  an  amorphous  type  compound  which  has  a  melting  point  of  85-95  °C. 
Among  these  three  crystal  modifications,  the  high  melting  point  compound  is  more  excellent  than  any  other 
in,  in  particular,  color  darkness  and  resistance  to  background  coloration  when  used  as  a  color  former  in 
pressure  or  heat  sensitive  recording  material. 

There  is  described  in  Japanese  Patent  Laid-open  No.  60-202155  that  a  known  conventional  method 
20  provides  a  low  melting  type  3-dibutylamino-6-methyl-7-anilinofluoran.  The  conventional  method  is  as 

follows.  2-(4-Dibutylamino-2-hydroxybenzoyl)benzoic  acid  and  4-methoxy-2-methyldiphenylamine  are  dis- 
solved  in  concentrated  sulfuric  acid,  and  the  reaction  is  carried  out  at  0-5  °C  for  20  hours.  After  the  reaction, 
the  reaction  mixture  is  poured  into  ice  water,  whereupon  precipitates  are  formed.  The  precipitates  are 
collected  by  filtration  and  washed  with  water  to  provide  a  cake  of  3-(4-dibutylamino-2-hydroxyphenyl)-3-(5- 

25  anilino-2-methoxyphenyl)phthalide.  The  cake  is  added  to  a  mixture  of  toluene  and  water,  and  then  the 
mixture  is  neutralized  with  a  28  %  by  weight  aqueous  solution  of  sodium  hydroxide.  A  further  amount  of 
sodium  hydroxide  is  added  and  then  the  mixture  is  stirred  at  a  refluxing  temperature  for  three  hours.  After 
the  reaction,  the  mixture  is  left  standing,  and  a  toluene  layer  is  separated  and  concentrated  at  70  °C  until  a 
syrup  is  obtained.  Methanol  is  added  to  the  syrup  so  that  3-dibutylamino-6-methyl-7-anilinofluoran 

30  crystalizes  out.  According  to  the  reference,  the  obtained  compound  has  a  melting  point  of  148-1  52  °C. 
Thus,  the  above  prior  art  reference  proposes  a  method  of  producing  the  high  melting  point  compound 

by  first  preparing  the  low  melting  point  compound  in  the  manner  as  described  above,  and  then  heating  the 
compound  at  temperatures  of  not  less  than  70  °  C  together  with  chlorobenzenes  over  a  period  of  not  less 
than  30  minutes. 

35  A  further  method  is  also  proposed  in  the  reference,  in  which  the  phthalide  is  collected  by  filtration, 
added  to  a  mixture  of  chlorobenzene  and  water,  neutralized  with  an  aqueous  solution  of  sodium  hydroxide, 
and  then  sodium  hydroxide  is  added  to  the  mixture,  followed  by  stirring  at  80-85  °  C.  Then  a  chlorobenzene 
layer  is  separated  and  heated  at  110-120°C  to  convert  the  low  melting  point  compound  to  the  high  melting 
compound. 

40  The  amove  methods  need  the  treatment  of  the  low  melting  compound  with  chlorobenzenes  to  convert  it 
to  the  high  melting  compound.  Thus,  the  methods  are  disadvantageous  from  the  standpoint  of  process 
economy,  and  also  the  yield  of  the  high  melting  point  compound  is  low  as  the  method  needs  steps  of 
operations. 

In  FR-A-2  150  854  a  method  of  preparation  of  anilinofluorans  by  condensation  of  benzoic  acids  with 
45  diphenylamines  is  disclosed.  However,  no  example  of  3-dibutylamino-6-methyl-7-anilinofluoran  is  given, 

instead  examples  are  given  for  anilinofluorans  which  have  no  crystal  modification. 
DE-A-3  407  369  discloses  the  production  of  3-N-n-propyl-methylamino-6-methyl-7-anilinofluoran.  How- 

ever,  no  mention  is  made  about  the  temperature  at  which  the  ring  closure  reaction  is  effected  and  merely 
relates  to  fluoran  compounds  which  have  an  N-methyl-N-n-propyl  group  or  an  N-ethyl-N-n-propyl  group  at 

50  the  3-position. 
EP-0  122  318  B1  discloses  a  method  of  producing  3-dibutylamino-6-methyl-7-anilinofluoran  (herein 

cited  as  2-anilino-3-methyl-6-dibutylaminofluoran)  by  condensation  of  the  starting  compounds  in  the  pres- 
ence  of  sulfuric  acid.  However,  according  to  the  method  the  aminofluoran  compound  has  a  melting  point  of 
145  to  148°C,  but  according  to  the  present  invention  the  melting  point  lies  in  the  range  of  179-1  86  °C. 

55  According  to  the  method  of  EP-0  122  318  B1  the  condensation  reaction  is  performed  with  sulfuric  acid  of  95 
%  by  weight,  whereas  according  to  the  present  invention  concentrated  sulfuric  acid,  i.e.  sulfuric  acid  of  98 
%  by  weight,  is  used.  Furthermore  according  to  the  present  invention  the  ring  closure  reaction  uses  an 
alkali  in  an  amount  of  0.5-15  mols  with  respect  to  one  of  the  starting  compounds  and  the  condensation 
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reaction  is  performed  at  a  reaction  temperature  of  0-50  °  C.  By  selecting  this  specific  reaction  parameters  an 
anilinofluoran  compound  having  a  melting  point  in  the  range  of  179-1  86  °C  can  be  produced. 

Summary  of  the  Invention 
5 

It  is  an  object  of  the  invention  to  obviate  the  above  mentioned  problems  involved  in  the  prior  art,  and  to 
provide  a  method  of  producing  a  high  melting  point  3-dibutylamino-6-methyl-7-anilinofluoran  in  an  inexpen- 
sive  manner  without  the  specific  treatment  for  conversion  of  the  low  melting  to  the  high  melting  point 
compound. 

io  The  invention  provides  a  method  of  producing  a  high  melting  point  3-dibutylamino-6-methyl-7-an- 
ilinofluoran  characterized  by  peaks  at  diffraction  angle  (20)  of  6.9°,  11.0°,  18.5°  and  18.9°  in  X-ray 
diffractiometry  using  Cu-K  a  ray  and  having  a  melting  point  in  the  range  of  179-1  86  °C,  which  comprises: 
condensing  2-(4-dibutylamino-2-hydroxybenzoyl)benzoic  acid  with  4-methoxy-2-methyldiphenylamine  in  the 
presence  of  concentrated  sulfuric  acid  to  provide  a  phthalide  at  a  temperature  in  the  range  of  0-50  °C, 

is  neutralizing  the  phthalide,  and  then  subjecting  the  phthalide  to  ring  closure  reaction  using  an  alkali  in  an 
amount  of  0.5-15  mols  per  mol  of  the  compound  used  in  smaller  amounts  of  2-(4-dibutylamino-2- 
hydroxybenzoyl)benzoic  acid  and  4-methoxy-2-methyldiphenylamine  in  the  presence  or  absence  of  an 
organic  solvent. 

20  Description  of  the  Preferred  Embodiments 

According  to  the  method  of  the  invention,  2-(4-dibutylamino-2-hydroxybenzoyl)benzoic  acid  is  first 
reacted  with  4-methoxy-2-methyldiphenylamine  in  the  presence  of  concentrated  sulfuric  acid  to  provide  a 
phthalide.  In  this  condensation  reaction,  the  amine  is  used  in  an  amount  of  0.8-1.2  mols  per  mol  of  the 

25  starting  benzoic  acid  derivative,  whereas  concentrated  sulfuric  acid  is  used  in  an  amount  of  1  .5-8  parts  by 
weight  per  part  by  weight  of  the  starting  benzoic  acid  derivative.  The  reaction  is  carried  out  at  temperatures 
usually  of  0-50  °  C  for  5-50  hours. 

After  the  reaction,  the  resultant  reaction  mixture  is  added  to  water  whereupon  the  phthalide  crystallizes 
out,  and  the  phthalide  is  collected  by  filtration  and  washed  with  water,  followed  by  neutralization  of  the 

30  phthalide  with  an  aqueous  alkali  solution.  Then  an  allaki  is  further  added  to  the  phthalide  and  heated  at 
temperatures  of  not  less  than  50  °C  to  subject  the  phthalide  to  ring  closure  reaction,  thereby  to  provide  the 
high  melting  point  3-dibutylamino-6-methyl-7-anilinofluoran. 

In  the  above  ring  closure  reaction,  there  may  be  preferably  used  as  the  alkali,  for  example,  sodium 
hydroxide,  potassium  hydroxide,  sodium  carbonate  or  potassium  carbonate.  These  alkalis  are  used  as 

35  aqueous  solutions  usually  of  a  concentration  of  3-50  %  by  weight,  preferably  of  20-40  %  by  weight.  Further, 
the  alkali  is  used  in  an  amount  of  0.5-15  mols,  preferably  in  an  amount  of  2-10  mols,  per  mol  of  the 
compound  used  in  smaller  amounts  of  2-(4-dibutyl-amino-2-hydroxybenzoyl)benzoic  acid  and  4-methoxy-2- 
methyldiphenylamine.  Since  the  higher  the  temperature  of  the  ring  closure  temperature,  the  more  promptly 
and  efficiently  the  reaction  proceeds,  the  reaction  is  preferably  carried  out  at  reflux  temperatures. 

40  In  accordance  with  the  invention,  the  ring  closure  reaction  is  preferably  carried  out  in  the  presence  of 
an  organic  solvent.  The  solvent  used  is  not  specifically  limited  provided  that  it  is  insoluble  or  only  slightly 
soluble  in  water.  Thus,  the  solvent  may  be  exemplified  by  aromatic  hydrocarbons  such  as  benzene,  toluene, 
xylene  or  trimethylbenzenes,  halogenated  aromatic  hydrocarbons  such  as  chlorobenzene,  dichloroben- 
zenes,  trichlorobenzenes  or  bromonaphthalenes,  halogenated  aliphatic  hydrocarbons  such  as  dichloroethane 

45  or  tetrachloroethane,  aliphatic  hydrocarbons  such  as  hexane,  heptane,  octane  or  n-decane,  and  alicyclic 
hydrocarbons  such  as  cyclohexane  or  methylcyclohexane.  In  addition  to  the  above,  there  may  also  be  used 
alcohols  such  as  amyl  alcohol  or  octyl  alcohol,  ethers  such  as  isopropyl  ether,  or  ketones  such  as 
cyclohexanone.  The  solvent  may  be  used  singly  or  as  a  mixtures. 

After  the  reaction,  the  reaction  mixture  is  filtered,  washed  with  water  to  remove  the  alkali  used  or 
50  subjected  to  funnel  separation  to  remove  an  alkali  layer,  washed  with  warm  water,  and  then  concentrated  or 

dried,  to  provide  the  high  melting  point  3-dibutylamino-6-methyl-7-anilinofluoran  as  colorless  or  only  slightly 
colored  crystals.  When  necessary,  the  product  may  be  further  purified  by  recrystallization. 

The  invention  will  be  describe  more  specifically  with  reference  to  examples. 

55  Example  1 

An  amount  of  36.9  g  of  2-(4-dibutylamino-2-hydroxybenzoyl)benzoic  acid  and  21.3  g  of  4-methoxy-2- 
methyldiphenylamine  were  dissolved  in  100  ml  of  concentrated  sulfuric  acid  at  30  °C,  and  the  mixture  was 
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stirred  at  the  temperature  for  20  hours.  After  the  reaction,  the  resultant  reaction  mixture  was  added  to  one 
liter  of  ice  water,  and  the  resultant  precipitates  were  collected  by  filtration  and  fully  washed  with  water. 

The  solid  were  dispersed  in  500  ml  of  water,  and  an  aqueous  solution  of  sodium  hydroxide  was  added 
thereto  to  neutralize  the  sulfuric  acid.  A  further  amount  of  15  g  of  sodium  hydroxide  was  added  to  the 

5  mixture  to  make  the  dispersion  alkaline,  and  then  the  mixture  was  stirred  under  heating,  whereupon  the 
solid  was  dispersed  as  very  fine  particles  in  the  mixture.  The  solid  was  collected  by  filtration,  washed  with 
water  and  dried. 

The  solid  was  recrystallized  from  toluene,  to  provide  40.5  g  (76.1  %  yield)  of  3-dibutylamino-6-methyl- 
7-anilinofluoran  as  colorless  solid  having  a  melting  point  of  181  .5-183.5  °  C.  Fig.  1  is  an  X-ray  diffraction 

io  pattern  (Cu-K  a)  of  the  crystals.  The  compound  was  found  to  have  characteristic  peaks  at  diffraction  angle 
(20)  of  6.9°,  11.0°,  18.5°  and  18.9°. 

An  solution  of  the  compound  in  toluene  was  colorless,  but  turned  to  reddish  black  when  being  put  into 
contact  with  silica  gel. 

is  Example  2 

An  amount  of  36.9  g  of  2-(4-dibutylamino-2-hydroxybenzoyl)benzoic  acid  and  21.3  g  of  4-methoxy-2- 
methyldiphenylamine  were  dissolved  in  100  ml  of  concentrated  sulfuric  acid  at  30  °C,  and  the  mixture  was 
stirred  at  the  temperature  for  20  hours.  After  the  reaction,  the  resultant  reaction  mixture  was  added  to  one 

20  liter  of  ice  water,  and  the  resultant  precipitates  were  collected  by  filtration  and  fully  washed  with  water. 
The  solid  were  dispersed  in  500  ml  of  water,  and  an  aqueous  solution  of  sodium  hydroxide  was  added 

there  to  to  neutralize  the  sulfuric  acid.  A  further  amount  of  15  g  of  sodium  hydroxide  and  200  ml  of  toluene 
were  added  to  the  mixture,  and  the  mixture  was  stirred  under  refluxing.  After  cooling,  the  aqueous  layer  of 
the  mixture  containing  sodium  hydroxide  was  separated,  the  organic  layer  was  washed  with  warm  water, 

25  and  then  the  toluene  was  removed  by  distillation.  An  amount  of  150  ml  of  methanol  was  added  to  the 
concentrate  to  disperse  the  solid  therein,  the  solid  was  collected  by  filtration,  washed  with  methanol,  and 
dried,  to  provide  42.7  g  (80.0  %  yield)  of  3-dibutylamino-6-methyl-7-anilinofluoran  as  colorless  solid  having 
a  melting  point  of  181  .2-1  84.8  °C.  The  X-ray  diffraction  pattern  of  the  solid  was  the  same  as  Fig.  1. 

30  Example  3 

An  organic  solvent  as  shown  in  the  table  1  was  used  in  place  of  toluene  and  otherwise  in  the  same 
manner  as  in  the  Example  2,  the  reaction  was  carried  out.  The  resultant  products  were  all  high  melting  point 
3-dibutylamino-6-methyl-7-anilinofluoran  based  on  their  melting  points  and  X-ray  diffraction  study. 

35 
TABLE  1 

Example  No.  Solvent  Melting  Point  (  °  C) 

3  Benzene  180.5-185.5 
4  Xylene  180.5-185.0 
5  Trimethylbenzene  180.0-186.0 
6  Chlorobenzene  181.0-185.5 
7  Dichlorobenzene  179.5-184.5 
8  Trichlorobenzene  181.0-186.0 
9  Amyl  alcohol  179.5-185.0 

10  Octyl  alcohol  181.5-185.5 
11  Dichloroethane  180.5-184.0 
12  Tetrachlorobenzene  179.5-185.0 
13  Octane  179.0-183.5 
14  n-Decane  179.0-184.5 
15  Bromonaphthalene  181.0-185.0 

Claims 

1.  A  method  of  producing  a  crystal  modification  of  3-dibutylamino-6-methyl-7-anilinofluoran,  characterized 
by  peaks  at  diffraction  angle  (20)  of  6.9°,  11.0°,  18.5°  and  18.9°  in  X-ray  diffractiometry  using  Cu-K  a 

4 
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ray  and  having  a  melting  point  in  the  range  of  179-1  86  °C,  which  comprises:  condensing  (A)  2-(4- 
dibutylamino-2-hydroxybenzoyl)  benzoic  acid  with  (B)  4-methoxy-2-methyldiphenylamine  in  an  amount 
of  0.8  to  1  .2  mols  (B)  per  mol  (A)  in  the  presence  of  concentrated  sulfuric  acid  to  provide  a  phthalide  at 
a  temperature  in  the  range  of  0-50  °  C,  neutralizing  the  phthalide,  and  then  subjecting  the  phthalide  to 

5  ring  closure  reaction  using  an  alkali  in  an  amount  of  0.5-15  mols  per  mol  of  (A)  or  (B),  the  selection  of 
(A)  or  (B)  being  determined  by  the  one  used  in  the  smallest  amount  at  a  temperature  of  not  less  than 
50  °  C  in  the  presence  or  absence  of  an  organic  solvent. 

2.  The  method  as  claimed  in  claim  1  wherein  the  ring  closure  reaction  is  carrid  out  in  the  presence  of  an 
io  organic  solvent  which  is  insoluble  or  only  slightly  soluble  in  water  and  has  a  boiling  point  of  not  less 

than  60  °  C. 

3.  The  method  as  claimed  in  claim  2  wherein  the  organic  solvent  is  an  aromatic  hydrocarbon,  a 
halogenated  aromatic  hydrocarbon,  a  halogenated  aliphatic  hydrocarbon,  an  aliphatic  hydrocarbon  or  an 

is  alicyclic  hydrocarbon. 

4.  The  method  as  claimed  in  claim  2  wherein  the  organic  solvent  is  amyl  alcohol  or  octyl  alcohol. 

5.  The  method  as  claimed  in  claim  1  wherein  the  alkali  is  used  in  an  amount  of  2-10  mols  per  mol  of  (A) 
20  or  (B),  the  selection  of  (A)  or  (B)  being  determined  by  the  one  used  in  the  smallest  amount. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  einer  Kristallmodifikation  von  3-Dibutylamino-6-methyl-7-anilinofluoran,  cha- 
25  rakterisiert  durch  Spitzen  beim  Beugungswinkel  (26)  von  6,9°,  11,0°,  18,5°  und  18,9°  bei  der 

Rontgenstrahlenbeugung  unter  Benutzung  von  Cu-K  a-Strahlung  und  mit  einem  Schmelzpunkt  in  dem 
Bereich  von  179-186°  C,  welches  umfaBt: 
Kondensieren  von  (A)  2-(4-Dibutylamino-2-hydroxybenzoyl)benzoesaure  mit  (B)  4-Methoxy-2-methyldi- 
phenylamin  in  einer  Menge  von  0,8  bis  1,1  Mol  (B)  pro  Mol  (A)  in  Anwesenheit  von  konzentrierter 

30  Schwefelsaure  zur  Bereitstellung  eines  Phthalids  bei  einer  Temperatur  im  Bereich  von  0-50°  C, 
Neutralisieren  des  Phthalids  und  dann  Unterziehen  des  Phthalids  der  RingschluBreaktion  unter  Verwen- 
dung  eines  Alkalis  in  einer  Menge  von  0,5-15  Mol  pro  Mol  von  (A)  oder  (B),  wobei  die  Auswahl  von  (A) 
oder  (B)  festgelegt  wird  durch  die  in  der  kleinsten  Menge  bei  einer  Temperatur  von  nicht  weniger  als 
50°  C  in  Anwesenheit  oder  Abwesenheit  eines  organischen  Losungsmittels  verwendete  Verbindung. 

35 
2.  Verfahren  nach  Anspruch  1  ,  worin  die  RingschluBreaktion  in  Anwesenheit  eines  organischen  Losungs- 

mittels,  welches  in  Wasser  unloslich  oder  nur  schwach  loslich  ist  und  einen  Siedepunkt  von  nicht 
weniger  als  60°  C  hat,  durchgefuhrt  wird. 

40  3.  Verfahren  nach  Anspruch  2,  worin  das  organische  Losungsmittel  ein  aromatischer  Kohlenwasserstoff, 
ein  halogenierter  aromatischer  Kohlenwasserstoff,  ein  halogenierter  aliphatischer  Kohlenwasserstoff,  ein 
aliphatischer  Kohlenwasserstoff  oder  ein  cyclischer  Kohlenwasserstoff  ist. 

4.  Verfahren  nach  Anspruch  2,  worin  das  organische  Losungsmittel  Amylalkohol  oder  Octylalkohol  ist. 
45 

5.  Verfahren  nach  Anspruch  1,  worin  das  Alkali  in  einer  Menge  von  2-10  Mol  pro  Mol  von  (A)  oder  (B) 
verwendet  wird,  wobei  die  Auswahl  von  (A)  oder  (B)  durch  die  in  der  kleinsten  Menge  verwendete 
Verbindung  festgelegt  wird. 

50  Revendicatlons 

1.  Procede  de  production  de  modification  d'un  cristal  du  3-dibutylamino-6-methyl-7-anilinofluorane,  carac- 
terise  par  des  pics  a  des  angles  de  diffraction  (2  0)  de  6,9  °,  11,0  °,  18,5  °  et  18,9  °  en 
diffractometrie  aux  rayons  X  en  utilisant  un  rayonnement  Cu  K  a  et  ayant  un  point  de  fusion  situe  dans 

55  la  plage  de  179  a  186  °C,  comprenant  les  etapes  suivantes  : 
-  condenser  (A)  acide  2-(4-dibutilamino-2-hydroxybenzoyle)  benzo'fque  avec  (B)  4-methoxy-2-me- 

thyldiphenilamine  dans  une  proportion  de  0,8  a  1,2  mole  (B)  par  mole  (A)  en  presence  d'acide 
sulfurique  concentre  pour  obtenir  un  phtalide  a  une  temperature  situee  dans  une  plage  de  0  a  50 

5 
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•C, 
-  neutraliser  le  phtalide,  puis 
-  soumettre  le  phtalide  a  une  reaction  de  cyclisation  en  utilisant  un  alcali  dans  une  quantite  de  0,5 

a  15  mole  par  mole  de  (A)  ou  de  (B),  le  choix  de  (A)  ou  (B)  etant  determinee  par  celui  des  deux 
utilise  en  plus  petite  quantite  a  une  temperature  non  inferieure  a  50  °  C  en  presence  ou  non  d'un 
solvant  organique. 

Procede  sel  on  la  revendication  1  dans  lequel  la  reaction  de  cyclisation  s'effectue  en  presence  de 
solvant  organique  insoluble  ou  faiblement  soluble  dans  I'eau  et  a  un  point  d'ebullition  non  inferieur  a 
60  °C. 

Procede  selon  la  revendication  2,  dans  lequel  le  solvant  organique  est  un  hydrocarbure  aromatique,  un 
hydrocarbure  aromatique  halogene,  un  hydrocarbure  aliphatique  halogene,  un  hydrocarbure  aliphatique 
ou  un  hydrocarbure  alicyclique. 

Procede  selon  la  revendication  2,  dans  lequel  le  solvant  organique  est  I'amylalcool  ou  I'octilalcool. 

Procede  selon  la  revendication  1,  dans  lequel  I'alcali  est  utilise  dans  une  quantite  de  2  a  10  mole  par 
mole  de  (A)  ou  (B),  le  choix  de  (A)  ou  (B)  etant  determinee  par  celui  utilise  en  plus  petite  quantite. 
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